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PROBLEM TO BE SOLVED: To provide a compound light-emitting element M) 
of a constitution, wherein the layer thickness of a resin containing a 
fluoresc nt material, for making a wavelength conversion of light from the 
main light-extraction surface of a flip-chip light- emitting element into a 
wave I ngth conversion of white light is optimized and the pure white light is 
obtained, and to provide a light-emitting device and the manufacturing 
method of the device. 

SOLUTION: A flip-chip light-emitting element 1 conductively mounted on a / 
submount element 2 is provided, the periphery of the element 1 is covered £ 
with a first resin 16 containing a fluorescent material for making a 
wavelength conversion of light from this element 1 using the element 2 as a 
sauc r, ither of the main iight- extraction surface of the upper surface of a 
transparent substrate 1a of the element 1 and the shell surface (top panel) £ £ j 
of the resin 1 6 or both of the main light-extraction- surface and the shell 
surface (top panel) is or are provided in parallel to the rear electrode 
formation surface of the element 2, the film thickness of the resin 16 on the 
main light-extraction surface is uniformly formed, and light from the entire 
main light-extraction surface of the element 1 is evenly made a wavelength 
conversion to enable an emission having not a color shading. 
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damages caused by the use of this translation. 
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CLAIMS 

[Claim(s)] 

[Claim 1] The light emitting device by which n electrode and p electrode linked to a n-type-semiconductor layer and a p 
typ semiconductor layer were formed in the undersurface while having carried out the laminating of a n-type- 
semiconductor layer and the p type semiconductor layer on the light-transmission nature substrate, turning the 
aforem ntioned light-transmission nature substrate to the upper surface and making this into the main light ejection sid . It 
is the sub mounting element through which one electrode has a bonding pad field among the above 1st and the 2nd 
counterelectrode, and the electrode of another side has flowed in the aforementioned rear-face electrode while carrying 
th afor mentioned semiconductor light emitting device, having a rear-face electrode in a field opposite to the 1st and 2nd 
counter lectrodes on it and the field which counters and the above 1st and the 2nd countsrslsctrode carrying cut flow 
junction through the micro bump at the aforementioned n electrode and p electrode, respectively. The 1st resin containing 
th fluorescent substance which changes the luminescence wavelength of the aforementioned light emitting device into 
oth r wavelength, or the filter matter which absorbs a part of luminescence wavelength of the aforementioned light emitting 
d vice. It is the compound light emitting device equipped with the above, and both the 1st both [ either or ] of an outlin 
sid (top panel) of the above which were applied on the main light ejection side (top panel of a light-transmission natur 
substrate) of the aforementioned light emitting device and this field is characterized by being almost parallel to the rear- 
face el ctrode forming face of the aforementioned sub mounting element used as a saucer. 
[Claim 2] It is the compound light emitting device characterized by the 1st resin of the above containing the 
aforementioned fluorescent substance at 50 - 90% of the weight of a rate to the resin of light-transmission nature in a 
compound light emitting device according to claim 1 . 

[Claim 3] The compound light emitting device characterized by thickness t of the 1st resin of the above on the main light 
ejection side of the aforementioned light emitting device being almost fixed, and the range of it being 20 micrometer<=t 
<=1 10micrometer in a compound light emitting device according to claim 2. 

[Claim 4] The compound light emitting device characterized by the thickness from the main light ejection side and the sid 
of th aforementioned light emitting device of the 1st resin of the above being almost uniform, and the range of the 
thickness t being 20 micrometer<=t <=1 10micrometer in a compound light emitting device according to claim 2. 
[Claim 5] In a compound light emitting device according to claim 1, 2, 3, or 4 the aforementioned light emitting device It is 
the GaN system compound semiconductor light emitting device which has the GaN system compound semiconductor layer 
formed on the substrate of light-transmission nature, and this substrate, the aforementioned sub mounting element The 
compound light emitting device characterized by being Si diode of the horizontal type in which the 2nd counterelectrode 
which carries out an ohmic contact at the 1 st counterelectrode and p type semiconductor layer which carry out an ohmic 
contact to a n-type-semiconductor layer and it near [ one ] a field, and it was formed. 

[Claim 6] In a compound light emitting device according to claim 1, 2, 3, or 4 the aforementioned light emitting device It is 
th GaN system compound semiconductor light emitting device which has the GaN system compound semiconductor layer 
formed on the substrate of light-transmission nature, and this substrate. The compound light emitting device characterized 
by the aforementioned sub mounting element being an auxiliary element of Conductivity Si formed so that one side may b 
in an insulating state to the front face of a conductive substrate among the 1st counterelectrode and the 2nd 
count r lectrode and another side might be in switch-on. 

[Claim 7] Are luminescence equipment using the compound light emitting device given in claims 1-6, and turn the rear-fac 
el ctrode of the sub mounting element of the aforementioned compound light emitting device in a leadframe or the 
mounting section of a printed-circuit board down, and it carries through a conductive paste. Luminescence equipment 
charact rized by closing the point of the aforementioned leadframe which connects the bonding pad field of the 
aforem ntioned sub mounting element, and an external lead through a wire, and contains the aforementioned compound 
light mitting device, or the upper surface of a printed-circuit board by the 2nd resin of light-transmission nature. 
[Claim 8] The manufacture method of the luminescence equipment according to claim 7 characterized by providing the 
following. The process which forms a micro bump on n electrode of the aforementioned light emitting device and p electrode 
or the 1st counterelectrode of the aforementioned sub mounting element, and the 2nd counterelectrode. The process which 
connects electrically inter-electrode [ which the aforementioned light emitting device and the aforementioned sub mounting 
element counter ] through the aforementioned micro bump. The process which applies the 1 st resin of the above by using 
th aforementioned sub mounting I ment as a saucer so that th afor m ntioned light emitting d vice may b cov r d 
[Claim 9] Th manufactur method of th luminesc nee quipment according to claim 8 characteriz d by providing th 
following. The process which forms a stud bump as the aforemention d micro bump on p el ctrod of th afor m ntioned 
light mitting d vice and n el ctrode or the 1st counterelectrode of th af remention d sub m unting I ment, and the 2nd 
count relectr de. Th process which conn cts el ctrically through the aforem ntion d micr bump in inter-electrod 
[ which count rs ] whii plac th afore menti ned sub mounting el ment of a wafer stat downward, turn an electrode 
forming fac f r the afor mentioned light emitting d vie down, and alignm nt carri s ut on th 1 st counterel ctrod 
which th af rementioned sub mounting elem nt counters in n electrod and p el ctrod of th aforementioned light 
mitting devic , and the 2nd count rel ctrod , and contact th af rem ntioned micr bump, weld and fixing th 
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aforem ntioned light mrtting devic on th afor mention d sub mounting lement. The process which applies and hardens 
th 1 st r sin of th abov by using the sub mounting elem nt of th aforementioned waf r state as a sauc r so that th 
aforem ntioned light emitting devic may b cov red. Th proc ss which divides th afor mention d wafer with which the 
compound light emitting d vie of th aforementioned light emitting devic and th aforem ntion d sub mounting element 
covered with the 1st resin of the abov was form d per chip, The process fix d whil the r ar-fac electrod of the 
aforem ntioned sub mounting lement is turn d down, th chipHzed afor mentioned compound light mitting device is 
carried at th mounting sections, such as a leadframe or a print d-circuit board, and lectrical installation is taken through 
a conductiv past , Th process which connects between the I ad sections, such as a bonding pad fi Id of the 
aforementioned sub mounting el ment, th aforementioned leadfram , or a printe d-circuit board, with a wir . 
[Claim 10] The manufacture method of lumin scene equipment equipp d with the polish proc ss for making parall I both 
th main light ejection side of the aforementioned light emitting device, and outline both [ either or ] of the 1st resin of th 
above (top panel) which were applied on it with the rear-face electrode forming face of the aforementioned sub mounting 
el ment in the manufacture method of luminescence equipment according to claim 8. 

[Claim 1 1] The manufacture method of the luminescence equipment according to claim 10 characterized by providing the 
following. The process which forms a stud bump as the aforementioned micro bump on n electrode of the aforementioned 
light emitting device and p electrode, or the 1st counterelectrode of the aforementioned sub mounting element of a wafer 
state, and the 2nd counterelectrode. The process which connects electrically through the aforementioned micro bump in 
int r-el ctrode [ which counters ] while place the aforementioned sub mounting element of a wafer state downward, turn an 

lectrode forming face for the aforementioned light emitting device down, and alignment carries out on the 1st 
counter lectrode which the aforementioned sub mounting element counters in n electrode and p electrode of the 
aforementioned light emitting device, and the 2nd counterelectrode, and. contact the aforementioned micro bump, weld and 
fixing th aforementioned light emitting device on the aforementioned sub mounting element The process ground so that 
th main light ejection side of the aforementioned light emitting device carried on the sub mounting element of the 
aforem ntioned wafer state may be parallel mostly with the rear^ace electrode forming face of the aforementioned sub 
mounting element. The process which applies and hardens the 1 st resin of the above by using the sub mounting element of 
th afor mentioned wafer state as a saucer so that the aforementioned light emitting device may be covered, The process 
ground so that the outline side on the aforementioned main light ejection side of the 1st resin of the above formed on th 
sub mounting element of the aforementioned wafer state (top panel) may be parallel mostly with the rear-face electrode 
forming face of the aforementioned sub mounting element, The process which divides the aforementioned wafer with which 
th compound light emitting device of the aforementioned light emitting device and the aforementioned sub mounting 

lement covered with the 1st resin of the above was formed per chip^ The process fixed while the rear-face electrod of 
the aforementioned sub mounting element is turned down, the chip-ized aforementioned compound light emitting device is 
earned at- the mounting sections, such as a leadframe or a printed— circuit board, and electrical installation is taken. through 
a conductive paste. The process which connects between the lead sections, such as a bonding pad field of the 
aforem ntioned sub mounting element, the aforementioned leadframe, or a printed-circuit board, with a wire. 
[Claim 12] The manufacture method of the luminescence equipment equipped only with either between the two 
aforementioned polish processes in the manufacture method of luminescence equipment according to claim 11. 
[Claim 1 3] It is the manufacture method of the luminescence equipment characterized by forming the aforementioned micro 
bump of a plating process in the manufacture method of luminescence equipment according to claim 9, 11, or 12. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detail d Description of the Invention] 
[0001] 

[The t chnical field to which invention belongs] this invention relates to the compound light emitting device which has a 
resin containing the filter matter which absorbs a part of fluorescent substance which changes into other wavelength th 
lumin scence wavelength of light emitting devices which consist of semiconductor films formed on the light-transmission 
natur substrate, such as light emitting diode and luminescence laser diode, and this light emitting device, or luminescenc 
wav length, luminescence equipment, and its manufacture method. 
[0002] 

[D scription of the Prior Art] The technology which carries out wavelength conversion of the luminescence wavelength 
using a fluorescent substance is considerably known from before. For example, a fluorescent substance is applied to the 
internal surface of the glass of a neon tube, and what changed orange luminescence into green light, the thing which mix s 
a fluorescent substance in a mould resin by the light emitting diode (it is hereafter described as Light Emitting Diode) of 
infrar d light luminescence of GaAs, and changes infrared light into green light are known well. Recently, the white Light 
Emitting Diode lamp which uses a fluorescent substance for the GaN system compound semiconductor light emitting d vie 
(it is h reafter described as a GaN-Light Emitting Diode element) of blue luminescence, and is made to emit light white is 
produc d commercially. Drawing 1 2 (a) and (b) are the plan of the GaN-Light Emitting Diode element currently used for th 
white Light Emitting Diode lamp, and a C-C line cross section. Drawing 13 is the cross section of the conventional whit 
Light Emitting Diode lamp currently produced commercially. This GaN-Light Emitting Diode element 60 has the quantum 
w II structure where the laminating of the GaN buffer layer 62. the n type GaN layer 63, the n type AIGaN layer 64, th 
SQW layer 65 of InGaN and the p type AIGaN layer 66. and the p type GaN layer 67 was carried out to order on the upp r 
surfac of silicon on sapphire 61. On the upper surface of the n [ in / the lower-berth section / it Is formed stair-like and ] 
type GaN layer 63 which the upper surface of the n type GaN layer 63 becomes from the lower-berth section and th 
upp r case section, the n electrode 68 which consists of Ti and Au is formed. Moreover, the laminating of the above- 
m ntioned n type AIGaN layer 64, the SQW layer 65 of InGaN, the p type AIGaN layer 66, and the p type GaN layer 67 is 
carried out to order on the upper surface of the n type GaN layer 63 in the upper case section. And the transparent 

lectrode 69 for current diffusion which consists of nickel and Au is formed in the upper surface of the p type GaN lay r 
67, and the p electrode 70 is further formed on it Except for the portion of a bonding pad, the overcoat of the upper 
surfac of the GaN-Light Emitting Diode element 60 whole is carried out by the protective coat 71. Since this GaN-Light 
Emitting Diode element 60 is constituted using insulating silicon on sapphire 61, both two electrodes are formed in the 
upp r surface side of silicon on sapphire 61. And dice bond of this GaN-Light Emitting Diode element 60 is carried out to 
the di pad at the nose of cam of leadframe 80a through the insulating adhesives 81. The n electrode 68 of the GaN-Light 
Emitting Diode element 60 is connected to leadframe 80a through Au wire 82a. and the p electrode 70 is connected to 
I adfram 80b through Au wire 82b. And inside light reflex cup 80c, it filled up with the 1st resin 83, the GaN-Light Emitting 
Diode element 60 is covered, and the fluorescent substance 84 which changes the luminescence wavelength of the GaN- 
Light Emitting Diode element 60 into other wavelength contains to the 1 st resin 83. And the mould of the part for the point 
of the leadframes 80a and 80b which carry the GaN-Light Emitting Diode element 60 is carried out by the 2nd resin (epoxy 
resin) 85 of a translucency, and the white Light Emitting Diode lamp is constituted. 

[0003] Moreover, in the case of the white chip Light Emitting Diode (not shown), the GaN-Light Emitting Diode element 60 
was carried in the mounting section in the vessel of a case instead of the reflective cup, and it has filled up the vessel of a 
case with the 1st resin 83. 

[0004] The principle in which this white Light Emitting Diode lamp or white chip Light Emitting Diode emits light white By 
distributing the fluorescent substance 84 which changes into the light (yellow-green light) of the wavelength in the relati n 
b tw en blue and the complementary color the light of the blue wavelength which the GaN-Light Emitting Diode element 60 
emits in the 1st resin 83 with which the interior of the vessel of light reflex cup 80c or a case was filled up Since the light 
which penetrated the 1st resin 83 with blue wavelength, and the light changed into yellowish green with the fluorescent 
substanc 84 are mixed, it is visible to the white light 
[0005] 

[Probl m(s) to be Solved by the Invention] However, a white Light Emitting Diode lamp and the white chip Light Emitting 
Diod as shown in drawing 1 3 have the following technical problems. 

[0006] Since the structur of cov ring the GaN-Light Emitting Diode lement 60 with this 1st resin 83 by making the 
int rior of the v ss I of light reflex cup 80c or a case filling up with the 1st resin 83 which contained [ 1st ] th fluor scent 
substanc 84 is tak n. it is the technical problem cannot b adapt d for a form without the vessel of light r fl x cup 80c or 
a cas . 

[0007] Controlling th variation in the cone ntration of the fluor sc nt substance contain d in the fill of a r sin r a resin 
by th method of filling up th 2nd with the 1st resin 83 in th v ssel of such light r fi x cup 80c or a case is the t chnical 
probl m that b come difficult consequ ntly the variation in a whit chromaticity bee mes larg . and th production yield of 
the chromaticity demanded falls. 

[0008] Th GaN-Light Emitting Di d el m nt 60 curr ntly used for the 3rd by th afor m ntioned whit Light Emitting 
http://www4.ipdl.jpo.gojp/cgi-bin/tran_w b_cgLejj 03/09/01 
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Diode lamp and the white chip Light Emitting Diod is the sam as the element currently used for th GaN syst m blue 
Light Emitting Diod lamp, it originat s in th physical constant (for xample, th di I ctric constant epsilorr) and lement 
structure of el ment material, and th w ak point f b ing v ryw ak is in static I ctricity. For exampl , when opposing 
this white Light Emitting Diode lamp and th capacitor by which static electricity was charged and producing lectric 
discharge among both, it is th static voltage of about 100 V in the forward dir ction, and is d stroyed by th static voltage 
of about 30 V in an opposite directi n. This value is a very small value as compar d with the Light Emitting Diod lement 
which consists of other bulk compound semiconductors (GaP, GaAIAs, etc.). Ther for , wh n a Light Emitting Diode lamp is 
d alt with without p rforming protection proc ssing to which static el ctricity is not impressed from th xt rior, it is th 
technical probl m that th internal GaN-Light Emitting Diod el ment 60 will b d stroy d imm diat ly. 
[0009] Th 3rd technical problem among [ 1st ] th afor mentioned t chnical problems was air ady proposed by this 
inv ntion person in the Japanese-Patent-Application-No. No. 192135 [ 09 to*] official report It is the structure is made in 
this invention in order to solve the 2nd technical problem, and it becomes possible for the 1st resin which the purpose does 
not cone rn and have in the existence of a light reflex cup or the vessel of a case, and contained the fluorescent substanc 
to cover around a GaN-Light Emitting Diode element, and white chromaticity control is possible and it is in offering the 
luminescence equipments using the compound light emitting device and it to which variation of production yield can also 
improve small, and those manufacture methods. 
[0010] 

[M ans for Solving the Problem] The means about the compound light emitting device of this invention devised in order to 
attain the above-mentioned purpose While carrying out the laminating of a n-type-semiconductor layer and the p type 
semiconductor layer on a light-transmission nature substrate, turning the aforementioned light-transmission nature 
substrate to the upper surface and making this into the main light ejection side The light emitting device by which n 

lectrod and p electrode linked to a n-type-semiconductor layer and a p type semiconductor layer were formed in the 
undersurface, Carry the aforementioned semiconductor light emitting device and it has a rear-face electrode in a field 
opposit to the 1st and 2nd counterelectrodes on it and the field which counters. While the above 1st and the 2nd 
counter lectrode are carrying out flow junction through the micro bump at the aforementioned n electrode and p electrod , 
r spectively The sub mounting element through which one electrode has a bonding pad field among the above 1st and th 
2nd counterelectrode, and the electrode of another side has flowed in the aforementioned rear-face electrode. While having 
the 1st r sin containing the fluorescent substance which changes the luminescence wavelength of the aforementioned light 
emitting device into other wavelength, or the filter matter which absorbs a part of luminescence wavelength of the 
aforementioned light emitting device In the compound light emitting device applied so that the 1st resin of the above may 
cover the aforementioned light emitting device arranged on the aforementioned sub mounting element by using the 
aforementioned sub mounting element as a saucer Both the 1st both [ either or ] of an outline side (top panel) of the abov 
which were applied on the main light ejection side (top panel of a light-transmission nature substrate) of the 
aforem ntioned light emitting device and this field is making it be parallel mostly with the rear-face electrode forming fac 
of the aforementioned sub mounting element used as a saucer. 

[0011] Since it is most greatly dependent on the thickness of the 1st resin containing the fluorescent substance on the 
main light ejection side (top panel of a light-transmission nature substrate) of a light emitting device, a white chromaticity 
should just control the thickness with a sufficient precision. For that purpose, it is a good method to use the rear-fac 

I ctrode forming face of a sub mounting element as datum level, and to control by thickness from this field. That is, in 
precision, the thickness of the 1st resin will become good uniformly, and the variation in a chromaticity will become the 
minimum, if the main light ejection side of a light emitting device and the top panel of the outline side of the 1st resin on it 
b come parallel to datum level. Thereby, the purpose can be attained. 

[001 2] Moreover, the process at which the means about the manufacture method of this invention forms a micro bump on n 
electrod of the aforementioned light emitting device and p electrode or the 1st counterelectrode of the aforementioned 
sub mounting element and the 2nd counterelectrode. The process which connects electrically inter-electrode [ which th 
aforementioned light emitting device and the aforementioned sub mounting element counter ] through the aforemention d 
micro bump, By being the manufacture method equipped with the process which applies the 1st resin of the above so that 
the afor mentioned light emitting device may be covered, and carrying out height control to the flip chip junction method of 
construction using the micro bump by using the aforementioned sub mounting element as a saucer Moreover, by using 
screen printing for the application method of construction of the 1st resin It is possible to make parallel mostly both th 1st 
both [ either or ] of an outline side (top panel) of the above which were applied to the rear-face electrode forming face of 
th sub mounting element which is datum level on the main light ejection side (top panel of a light-transmission nature 
substrate) of the aforementioned light emitting device and this field. Furthermore, what is necessary is just to add the 
polish process for making parallel both the main light ejection side of the aforementioned light emitting device, and outline 
both [ either or ] of the 1st resin of the above (top panel) which were covered on it with the rear-face electrode forming 
fac of the aforementioned sub mounting element in order to control with a sufficient precision. 
[0013] 

[Embodiments of the Invention] While invention according to claim 1 carries out the laminating of a n-type-semiconductor 
lay r and the p type semiconductor layer on a light-transmission nature substrate, turns the aforementioned light- 
transmission nature substrate to the upper surface and makes this the main light ejection side The light emitting device by 
which n lectr de and p el ctrod link d to a n-type-semic nductor layer and a p typ semiconductor layer were form d in 
th inferior surfac of tongu , Carry th aforementioned semiconductor light mitting d vice and it has a rear-fac 

I ctrode in a fi Id opposit t the 1st and 2nd count relectrodes on it and the field which count rs. While th ab ve 1st 
and th 2nd counter I ctrode ar carrying out fl w junction through th micro bump at th af rementioned n lectrode and 
p electrod , resp ctiv ly Th sub mounting elem nt through which on lectr de has a bonding pad field am ng th above 
1 st and th 2nd c unt re! ctrod , and th lectrod of another sid has flow d in the af r m ntioned r ar-face lectrod , 
Whil having the 1 st resin containing the fluorescent substanc which chang s th luminesc nc wav length of th 
afor m ntioned light mitting d vie into other wav I ngth, or th filter matt r which absorbs a part of lumin scene 
wavel ngth of the af r mentioned light emitting devic In th compound light mitting d vice applied so that th 1 st r sin 



http://www4.ipdl jpo.g jp/cgi-bin/tran_web_cgi_ jtf 



03/09/01 



3/9 ^— v 

of the abov may cov r the aforementioned light mitting devic arranged on th afor m ntion d sub mounting lem nt by 
using the aforem ntion d sub mounting element as a saucer Both th 1st both [ either or ] of an outline side (t p panel) of 
th above which wer appli d on th main light jection side (top panel of a light-transmission natur substrate) f the 
afor mention d light mitting device and this field is the compound light mitting device charact rized by b ing almost 
parallel t the r ar-fac I ctrode forming face of th aforementioned sub mounting el m nt us d as a saucer. 
[0014] Thereby, since it depends for a white chromaticity on the thickness of th 1st resin containing the flu r sc nt 
substanc on the main light ejection side (top panel of a light-transmission natur substrat ) of a light emitting d vie 
gr atly, in order to control th thickn ss with a sufficient pr cision, it is a good m thod to use th rear-face lectr de 
forming face of a sub mounting lement as datum lev I, and to control by thickness from this fi Id. And in ord r to make 
variation in a chromaticity into the minimum, the main light ej ction side of a light mitting d vie and th outline side of 
the 1st resin on it should just become parallel to datum level. That is, there is operation that the thickness of the 1st r sin 
b comes good uniformly in precision. 

[0015] Invention according to claim 2 is a compound light emitting device characterized by the 1st resin of the above 
containing the aforementioned fluorescent substance at 50 - 90% of the weight of a rate to the resin of light-transmissi n 
natur in a compound light emitting device according to claim 1. 

[0016] While the content of the fluorescent substance for this realizing a white chromaticity is optimized, screen-stencil 
also has operation of becoming possible. 

[0017] Invention according to claim 3 has almost fixed thickness t of the 1st resin of the above on the main light ejection 
sid of the aforementioned light emitting device in a compound light emitting device according to claim 2, and it is the 
compound light emitting device characterized by being the range of 20 micrometer<=t <=1 10micrometer. 
[0018] There is operation that the thickness of the 1st resin on the main light ejection side of the light emitting device 
which realizes a white chromaticity by this is optimized. 

[0019] Invention according to claim 4 has the almost uniform thickness from the main light ejection side and the side of th 
afor mentioned light emitting device of the 1 st resin of the above in a compound light emitting device according to claim 2, 
and th thickness t is the compound light emitting device characterized by being the range of 20 micrometer<=t 
<=1 lOmicrometer. 

[0020] Since this optimizes the thickness of the 1st resin from the outline side of a light emitting device not only including 
the main light ejection side (top panel) top of a light emitting device but its side, there is operation that good white 
luminescence without color nonuniform ity is obtained. 

[0021] Invention according to claim 5 is set to a compound light emitting device according to claim 1, 2, 3, or 4. the 
aforementioned light emitting device It is the GaN system compound semiconductor light emitting device which has the GaN 
system compound semiconductor layer formed on the substrate of light-transmission nature, and this substrate, the 
afor mentioned sub mounting element It is the compound light emitting device characterized by being Si diode of the 
horizontal type in which the 2nd counterelectrode which carries out an ohmic contact at the 1st counterelectrode and p 
typ s miconductor layer which carry out an ohmic contact to a n-type-semiconductor layer and it near [ one ] a field, and 
it was formed. 

[0022] Since Si diode element as an underlay of a GaN-Light Emitting Diode element serves as a saucer of the 1st resin 
containing a fluorescent substance or the filter matter by this While becoming the structure which can apply the 1st resin 
regardless of the existence of a light reflex cup or the vessel of a case so that a GaN-Light Emitting Diode element may be 
cov r d Although the GaN-Light Emitting Diode element using the silicon on sapphire of light-transmission nature is an 

lement weak to static electricity, there is operation that the tolerant high compound light emitting device to the static 
el ctricity destruction is obtained. Moreover, there is operation that it becomes easy to form the portion which performs 

lectrical installation of the portion and external member which perform electrical installation with a light emitting devic , by 
consid ring as Si diode element of a horizontal type. 

[0023] Invention according to claim 6 is set to a compound light emitting device according to claim 1, 2, 3, or 4. It is the 
GaN system compound semiconductor light emitting device in which the aforementioned light emitting device has the GaN 
system compound semiconductor layer formed on the substrate of light-transmission nature, and this substrate. It is th 
compound light emitting device characterized by the aforementioned sub mounting element being an auxiliary element of 
Conductivity Si formed so that one side may be in an insulating state to the front face of a conductive substrate among th 
1st counterelectrode and the 2nd counterelectrode and another side might be in switch-on. 

[0024] In the case of the GaN-Light Emitting Diode element using the SiC substrate of light-transmission nature, there is 
th same operation as a claim 5 by not using Si diode element, since it is strong to static electricity, and using the above- 
m ntioned sub mounting element of Conductivity Si. 

[0025] Invention according to claim 7 is luminescence equipment which used the compound light emitting device of a 
publication for claims 1-6. Turn the rear-face electrode of the sub mounting element of the aforementioned compound light 
mitting device in a leadframe or the mounting section of a printed-circuit board down, and it carries through a conductive 
past . It is luminescence equipment characterized by closing the point of the aforementioned leadframe which connects the 
bonding pad field of the aforementioned sub mounting element, and an external lead through a wire, and contains the 
afor m ntioned compound light emitting device, or the upper surface of a printed-circuit board by the 2nd resin of light- 
transmission nature. 

[0026] Th r is operation that ar concerned, th r is nothing t th exist nee of a r fl ctiv cup or the vessel of a cas , 
it is strong to static el ctricity, and th luminesc nc quipm nt of whit luminescence of th variation in a chromaticity 
various typ [ few ] can be realiz d by this. 

[0027] Th proc ss which inventi n according to claim 8 is th manufactur m thod of luminesc nc quipm nt acc rding 
to claim 7. and forms a micro bump n n I ctrode of th aforem ntioned light mitting d vie and p electrod or the 1st 
c unt r lectrod of th afor mentioned sub mounting element, and the 2nd count r I ctrod , It is th manufactur meth d 
of luminesc nee quipm nt quipp d with th proc ss which conn cts el ctrically inter-el ctrod [ which th 
af r m ntioned light emitting device and th aforem ntioned sub mounting elem nt c unt r ] through th af r m ntioned 
micr bump, and the process which applies the 1st r sin f the ab v by using the af rem ntion d sub mounting I m nt as 
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a sauc r so that the aforementioned light emitting d vie may be cov r d. 

[0028] Since it is possible for this to quip th flip chip junction method of construction using th micr bump with a height 
control function and it is also possibl t use scr n printing for th application m thod of construction of th 1 st r sin, 
Th re is operation of b coming possible to mak parallel mostly both th 1st both [ eith r or ] of an outlin sid (top pan I) 
of the abov which wer appli d to th rearHace lectr d forming fac of th sub mounting element which is datum lev I 
on th main light jection sid (top panel of a light-transmission natur substrat ) of the aforementioned light emitting 
d vice and this field. 

[0029] Invention according to claim 9 is set to th manufactur method of luminescence equipment according to claim 8. 
Th process which forms a stud bump as th aforem ntion d micro bump on p electrode of the afor m ntioned light 

mitting device and n I ctrode or the 1st count r I ctrod of the aforemention d sub mounting el ment, and the 2nd 
count relectrode. Place the aforementioned sub mounting element of a wafer state downward, and an electrode forming 
fac is turned for the aforementioned light emitting device down. Alignment is carried out on the 1st counterelectrode 
which th aforementioned sub mounting element counters in n electrode and p electrode of the aforementioned light 
emitting device, and the 2nd counterelectrode. While contacting the aforementioned micro bump, welding and fixing th 
aforementioned light emitting device on the aforementioned sub mounting element The process which connects inter- 
electrode [ which counters ] electrically through the aforementioned micro bump. The process which applies and hardens 
th 1st r sin of the above by using the sub mounting element of the aforementioned wafer state as a saucer so that th 
aforementioned light emitting device may be covered. The process which divides the aforementioned wafer with which th 
compound light emitting device of the aforementioned light emitting device and the aforementioned sub mounting element 
cover d with the 1st resin of the above was formed per chip. The process fixed while the rear-face electrode of the 
aforem ntioned sub mounting element is turned down, the chip-ized aforementioned compound light emitting device is 
carried at the mounting sections, such as a leadframe or a printed-circuit board, and electrical installation is taken through 
a conductive paste, It is the manufacture method of luminescence equipment equipped with the process which connects 
b twe n the lead sections, such as a bonding pad field of the aforementioned sub mounting element the aforementioned 
I adfram , or a printed-circuit board, with a wire. 

[0030] Thereby, since the sub mounting element as a saucer can be dealt with in the configuration of a wafer, in the 
application process of the 1 st resin, it can carry out per wafer by the method of the screen-stencil in which patterning is 
possibl , and there is operation that the efficient manufacture method is realizable with the chromaticity of an aim with th 
high d gree of accuracy of the few luminescence equipment of variation. Invention according to claim 10 is the manufacture 
m thod of luminescence equipment equipped with the polish process for making parallel both the main light ejection sid of 
the aforementioned light emitting device, and outline both [ either or ] of the 1 st resin of the above (top panel) which w r 
applied on it with the rear-face electrode forming face of the aforementioned sub mounting element in the manufacture 
method of luminescence equipment according to claim 8. 

[0031] Thereby, at the polish process which used the rear-face electrode forming face of a sub mounting element as datum 
I vel, since the design thickness of the 1st resin on the main light ejection side of a light emitting device can be controll d 
with a still more sufficient precision, there is operation that the white of a chromaticity to wish can be manufactured with 
. . th sufficient yield. 

[0032] Invention according to claim 11 is set to the manufacture method of luminescence equipment according to claim 10. 
The process which forms a stud bump as the aforementioned micro bump on n electrode of the aforementioned light 
emitting device and p electrode, or the 1st counterelectrode of the aforementioned sub mounting element of a wafer state, 
and the 2nd counterelectrode, Place the aforementioned sub mounting element of a wafer state downward, and an 

lectrode forming face is turned for the aforementioned light emitting device down. Alignment is carried out on the 1 st 
counter lectrode which the aforementioned sub mounting element counters in n electrode and p electrode of the 
aforementioned light emitting device, and the 2nd counterelectrode. While contacting the aforementioned micro bump, 
welding and fixing the aforementioned light emitting device on the aforementioned sub mounting element The process which 
connects inter-electrode [ which counters ] electrically through the aforementioned micro bump. The process ground so 
that the main light ejection side of the aforementioned light emitting device carried on the sub mounting element of th 
aforementioned wafer state may be parallel mostly with the rearHace electrode forming face of the aforementioned sub 
mounting element. The process which applies and hardens the 1st resin of the above by using the sub mounting element of 
th afor mentioned wafer state as a saucer so that the aforementioned light emitting device may be covered. The proc ss 
ground so that the outline side on the aforementioned main light ejection side of the 1st resin of the above formed on the 
sub mounting element of the aforementioned wafer state (top panel) may be parallel mostly with the rear-face electrod 
forming face of the aforementioned sub mounting element. The process which divides the aforementioned wafer with which 
th compound light emitting device of the aforementioned light emitting device and the aforementioned sub mounting 
element covered with the 1st resin of the above was formed per chip. The process fixed while the rear-face electrode of 
the aforementioned sub mounting element is turned down, the chip-ized aforementioned compound light emitting device is 
carried at the mounting sections, such as a leadframe or a printed-circuit board, and electrical installation is taken through 
a conductive paste, It is the manufacture method of luminescence equipment equipped with the process which connects 
b twe n the lead sections, such as a bonding pad field of the aforementioned sub mounting element, the aforemention d 
I adframe, or a printed-circuit board, with a wire. 

[0033] Aft r carrying ut loading junction, in ord r to turn a light mitting device on a wafer-like sub m unting element to 
turn an le ctrod forming fac down, and to arrang th variation in th inclination of the main light j ction sid f a light 
mitting devic , or the h ight for v ry chip by this Us the r ar-fac I ctrode f rming face of a waf Hik sub mounting 
I ment as datum I v I, grind t it and parall I, and further, aft r applying the 1 st resin s that a light mitting device may 
be cover d. in rder t arrang the outlin sid of th 1 st resin Sine the 1 st r sin can b finish d by performing same 
polish so that it may b cover d with the thickn ss which h wishes uniformly on a light mitting d vice all over a waf r, 
th r is peration that th whit f a chromaticity to wish can b manufactur d with th sufficient yi Id. 
[0034] Inventi n acc rding t claim 12 is the manufactur m th d of th lumin sc nee quipment quipp d only with eith r 
between the two afor mention dp lish.pr c sses in the manufactur m thod of luminescenc quipm nt according t 
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claim 11. 

[0035] Th r is p ration that th white of a chromaticity which th application process of th 1 st resin only of polish of 
th 1st resin is scr en-stencil when th variation and th inclination of h ight of a light emitting d vice which ar carri d 
on a wafer-lik sub mounting I m nt can control by th chip junction bond r in capacity rating by this, and h wishes only 
by the polish aft r chip junction when th outline side aft r an application can b controll d can be manufactur d with th 
suffici nt yield However, th field which serves as criteria of contr I by both cas s is a rear-face lectrod forming fac of 
a wafeHik sub mounting elem nt. 

[0036] Invention according to claim 13 is the manufactur m thod by which th aforemention d micro bump is formed of a 
plating proc ss in th manufacture m thod of lumin scene quipment according to claim 9, 11, r 12. 

[0037] There is operation that the position precision by which a bird clapp r and a micro bump are formed in y a possible 
hatchet for a micro bump s minor diameter-ization as it is possible, a miniaturization, i.e., low-cost-izing, of a light emitting 
device, is very good as compared with a stud bump, and the assembly yield improves by this. 
[0038] Hereafter, the gestalt of operation of this invention is explained using a drawing. 

[0039] (Gestalt 1 of operation) (a) of drawing 1 and (b) are the cross sections and plans of a compound light emitting d vice 
by th gestalt of 1 operation of this invention, the feature of the gestalt of this operation be the point that both outline 
sides ( top panel ) of the 1st resin containing the fluorescent substance which change into the light of the complementary 
color th blue light applied on the main light ejection side ( top panel of a light transmission nature substrate ) of the GaN- 
Light Emitting Diode element 1 of blue luminescence and this field to the rear face electrode forming face of Si diode 
element which be datum level be parallel mostly except for the edge section of this outline side . Moreover, the point by 
which loading junction is carried out through the micro bump on Si diode element 2 to which the weak GaN-Light Emitting 
Diod lement 1 of blue iuminescence has an eiectrostatic-protection function in ah overvoitage. The point applied so that 
the 1st resin 16 containing the fluorescent substance which changes the luminescence wavelength of the GaN-Light 
Emitting Diode element 1 into other wavelength may cover the GaN-Light Emitting Diode element 1 by using Si diode 
element 2 as a saucer is the same as the already proposed Japanese-Patent-Application-No. No. 192135 [ 09 to ] official 
report. 

[0040] As shown in (a) of drawing 1 . the GaN-Light Emitting Diode element 1 is carried in the state of lapping, on Si diod 
el ment 2, and while the GaN-Light Emitting Diode element 1 turns silicon-on-sapphire 1 a of a translucency to the upp r 
surfac and makes this the main light ejection side, the n electrode 6 linked to the p electrode 5 and n^type-semiconductor 
layer linked to a p type semiconductor layer is formed in the inferior surface of tongue. Moreover, Si diode element 2 has 
th n lectrode 8 which is the 2nd counterelectrode linked to the p electrode 7 and n-type-semiconductor field 2a which 
ar the 1st counterelectrode which connects with p type semiconductor field 2b at the upper surface side which count rs 
with the GaN-Light Emitting Diode element 1, and the rear-face electrode 9 which connects at ri-type-semiconductor fi id 
2a is formed in the inferior surface of tongue. The p electrode 7 and the n electrode 8 of Si diode element 2 It is formed by 
the arrangement which counters the n electrode 6 and the p electrode 5 of the GaN-Light Emitting Diode element 1, and 
th p electrode 5 of the GaN-Light Emitting Diode element 1 and the n electrode 8 of Si diode element 2 mind the Au 
micro bump 12. The n electrode 6 of the GaN-Light Emitting Diode element 1 and the p electrode 7 of Si diode element 2 
ar being fixed by welding with an electrode and a micro bump while connecting electrically through the Au micro bump 11, 
r spectively. Furthermore the bonding pad section 10 is formed in the part on the p electrode 7, and it has structure 
connected to an external member in the reaiH'ace electrode 9 and the bonding pad section 10. Moreover, by using Si diod 
element 2 as a saucer, the 1st resin 16 containing the fluorescent substance which changes the blue glow of the GaN-Light 
Emitting Diode element 1 into the yellowish green light of the complementary color is applied so that the GaN-Light 
Emitting Diode element 1 may be covered. The method of an application has the optimal screen-stencil in which patterning 
is possible. In addition to it, it is possible also by the method of potting by the dispenser. 

[0041] By making it such composition, regardless of the configuration of the wiring substrate of a leadframe or a case us d 
for a Light Emitting Diode lamp or Chip Light Emitting Diode, it is got blocked and the luminescence equipment which 
applied the 1st resin 16 containing a fluorescent substance so that the GaN-Light Emitting Diode element 1 might be 
covered can be realized regardless of the existence of a reflective cup or the vessel of a case. 

[0042] With the aforementioned composition, by choosing the blue glow to which the GaN-Light Emitting Diode element 1 
emits a fluorescent substance as the fluorescent substance changed into a blue complementary color light, the light which 
penetrated the 1st resin 16 while it had been blue, and the light changed into the blue complementary color with the 
fluorescent substance are mixed, and the white light is acquired. 

[0043] Moreover, the light which emits light with the aforementioned GaN-Light Emitting Diode element 1 is taken out fr m 
th silicon-on-sapphire 1 a side by the upper part Therefore, a transparent electrode for current diffusion (member shown 
with th sign 69 shown in drawing 1 2 (a) and (b)) which was formed in the conventional GaN-Light Emitting Diode element 1 
is not required, and there should be only a p electrode 5 of a thick film in the p electrode 5 side of the GaN-Light Emitting 
Diode I ment 1 as a member for current diffusion. 

[0044] Drawing 2 is a circuit diagram for explaining the protection network which the compound light emitting device of th 
gestalt of this operation builds in. 

[0045] As shown in drawing 2 , the electrodes of reversed polarity are connected among connection, i.e., mutual p 
I ctrod , and n electrode in parallel due to reversed polarity, and the high voltage is made not to impress Si diode elem nt 

2 and th GaN-Light Emitting Diode el m nt 1 with a protection f ature from th xt rior t th GaN-Light Emitting Diod 
I ment 1. Mor over, to th p sid of th GaN-Light Emitting Diod I m nt 1, it is conn cted by th amount of [ of n typ 

substrate of Si diod lement 2 ] resistanc in series, and although it is a small value, it works as a prot ctiv resistanc R 

[0046] In this cas , sine the forward direction operating voltag of Si di d I m nt 2 is ab ut 0.9V, th voltag of the 
opposite dir ction impressed to the GaN-Light Emitting Di d I ment 1 is cut off by 0.9V. Mor ov r, sine the opp site 
direction br akdown voltag (z n r v Itag ) of Si diode lem nt 2 can b set as about 10V, the forward v Itage impr ss d 
to the GaN-Light Emitting Diod I m nt 1 is also pr t ct d by work of a prot ctiv r sistance R and z n r voltag . As 
m nti ned ab ve, since th f rward dir cti n br akdown voltag value f th GaN-Light Emitting Diod element 1 is ab ut 
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100V and an opposit direction br akdown voltag value is ab ut 30V, such composition can prot ct c rtainly d struction 
' of the GaN-Light Emitting Diod el m nt 1 by impr ssion of high voltag s, such as static lectricity. 

[0047] That is, if forward dir ction br akdown voltage of th GaN-Light Emitting Diod element 1 and opposit dir ction 

br akdown voltage are s t to Vfl and Vb1, resp ctiv ly, forward direction operating voltag of Si diod lement 2 and 

opposite direction breakdown voltag ar set to Vf2 and Vb2, resp ctiv ly and operating voltage of the GaN-Light Emitting 

Diode I m nt 1 is set to VF. following r lation Vf2<Vb1 Vb2<Vf1 Vb2> VF should just b materialized 

[0048] N xt, the detailed structur of each part of the compound light emitting devic W of the form of this operation is 

explained. 

[0049] Drawing 3 (a) and (b) ar th plans and A-A lin cross sections of the GaN-Light Emitting Diod el ment 1 of this 
op ration. [ of a form ] As shown in this drawing, the GaN-Light Emitting Diod I m nt 1 has the quantum w II structure 
wh re the laminating of the A!N buffer layer 31, the n type GaN layer 32, the MQW layer 34 that emits a blue light which 
consists of the n type AIGaN layer 33, InGaN, and GaN. the p type AIGaN layer 35, and the p type GaN layer 36 was carried 
out to order on the upper surface of silicon-on-sapphire 1a. The n electrode 6 which consists of aluminum is formed in the 
upper surface of the n type GaN layer [ in / the lower-berth section / it is formed stair-like and ] 32 where the upper 
surface of the n type GaN layer 32 consists of the lower-berth section which occupies very few portions on top, and th 
upp r case section which occupies remaining most Moreover, the laminating of the above-mentioned n type AIGaN layer 
33, th MQW layer 34 which emits a blue light, the p type AIGaN layer 35, and the p type GaN layer 36 is carried out to 
order on the upper surface of the n type GaN layer 32 in the upper case section. And the p electrode 5 which consists of 
Ag, Ti, and Au is directly formed in the upper surface of the p type GaN layer 36, without preparing the transparent 
electrod for current diffusion. The superficial size of the GaN-Light Emitting Diode element 1 in the form of this operation 
is a square whose one side is about 0.3mm. 

[0050] Drawing 4 (a) and (b) are the plans and B-B line cross sections of Si diode element 2 of this operation. [ of a form ] 
As shown in drawing 4 (a) and (b), by pouring in impurity ion alternatively in n type silicon substrate 21 of this Si diod 
el ment 2, the p type semiconductor field 22 is formed and opposite direction breakdown voltage is set as about 10V. Th n, 
th p el ctrode 7 and the n electrode 8 which consist of aluminum are formed on the p type semiconductor field 22 of Si 
diode el ment 2. and n type silicon substrate 21 (n-type-semiconductor field), and a part of p electrode 7 serves as th 
bonding pad section 10. Moreover, the rear-face electrode 9 which consists of Au, Sb, and nickel for connecting with a I ad 

lectrically is formed in the undersurface of n type silicon substrate 21. The superficial size of Si diode element 2 in th 
form of this operation is about 0.4x0.6mm. 

[0051] Although according to the form of this operation the light which penetrated the 1st resin 16 which contained the 
fluoresc nt substance among the blue glows which the GaN-Light Emitting Diode element 1 emits while it had been blue, 
and the light changed into the blue complementary color by the fluorescent substance are mixed and the white light is 
acquired Since it depends for a white chromaticity on the thickness of the 1st resin on the main light ejection side (top 
panel of a lightH:ransmission nature substrate) of the GaN-Light Emitting Diode element 1 most greatly Since both outlin 
sid s (top panel) of the 1 st resin applied to the rear-face electrode forming face of Si diode element which is datum I vel 
on the main light ejection side (top panel of a light-transmission nature substrate) of the GaN-Light Emitting Diode elem nt 
1 and this field are parallel mostly except for the edge section of this outline side The thickness can be controlled with a 
sufficient precision and the luminescence equipment of few white luminescence of variation can be obtained with the 
chromaticity of hope. 

[0052] Moreover with the form of this operation, since Si diode element 2 plays the duty of a saucer, and the role of an 

lectrostatic-protection element, regardless of the existence of a reflective cup or the vessel of a case, luminescenc 
equipment with the high reliability which built in the protection feature to high voltages which applied the 1st resin 16 
containing a fluorescent substance so that the GaN-Light Emitting Diode element 1 might be covered, such as 
luminescence equipment and static electricity, will be obtained. 

[0053] Moreover, with the form of this operation, the GaN-Light Emitting Diode element 1 can make a chip size small, 
maintaining luminescence area* since area of the n electrode 6 which does not contribute to luminescence, and its 
circumf rence portion can be narrowed while the large bonding pad section for wire bonding becomes unnecessary on the 
occasion of connection between both and being able to miniaturize the whole compound light emitting device, since flip chip 
mounting is done by the micro bump on Si diode element 2 and the compound light emitting device is formed in both. 
Mor over, since there is no electrode which interrupts light compared with the case where light is taken out from the 
electrod forming face side of the GaN-Light Emitting Diode element 60 as shown in conventional drawing 1 3 since light is 
tak n out from the transparent sapphire substrate 1a side, the advantage that the ejection efficiency of light improves is 
also acquired. Therefore, curtailment of the cost by reduction of an expensive compound semiconductor substrate ar a and 
incr ase of luminescence capacity can be aimed at by performing flip chip bonding by the micro bump. 

[0054] Furthermore, the advantage of heat dissipation is lifted with the form of this operation. Although the heat generat d 
with the GaN-Light Emitting Diode element 60 radiates heat to a resin 83, or the 1 st long and thin Au wires 82a and 82b 
and silicon on sapphire 61 containing the surrounding aforementioned fluorescent substance in the case of the conventional 
structure of drawing 1 3 Since the Au wires 82a and 82b with large thermal conductivity are also long and the diameter is as 
small as 25-30 micrometers since the 1st resin 83 and silicon on sapphire 61 have small thermal conductivity and It 
becomes inadequate radiating heat, and if energization is continued, it will be filled with heat, and the circumference of th 

1 st resin 83 containing th fluor sc nt substanc disc I rs, th j ction efficiency of light falls, and it b com s th caus 
of brightness degradation. With th form of this operati a on th other hand, th heat g n rat d with th GaN-Light 
Emitting Diod element 1 Since the p electrod 5 to a diamet r radiates heat to an xternal m mber from Si diode elem nt 

2 of Si substrat which thermal conductivity is good via the micro bumps 1 1 and 1 2 whos thickness is 1 5 micr m t rs at 
100 micrometers, and is us d also for a h at sink, H at dissipati n can fully be p rf rm d, and discoloration of th 1st r sin 
16 which caused brightn ss degradation do s not take plac , rth r, but r liabl luminesc nee equipm nt is obtain d. 
[0055] (Form 2 of operation) Drawing 5 is the cross s cti n f th compound light emitting d vice by th form of 1 

p ration of this invention. As th f rm of this op ration is shown in drawing 5 , th composition f a compound light 
mitting d vie is the sam c mp sition as the f rm of the 1 st peration xcept having used th auxiliary lement 40 which 
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has the 2nd count r I ctrode 43 form d so that it might be in th 1st counter I ctrod 42 form d inst ad of so that it may 
b in an insulating stat to th front fac of the conductive Si substrat 41 and switch-on. [ Si diode lem nt 2 in drawing 

1] 

[0056] Drawing 6 is the plan of the auxiliary el ment 40 of the form of this operation. Th insulator lay r 46 is partially 
formed in the upp r surface of the conductiv Si substrate 41 of this auxiliary el ment 40, the 1st count rel ctrode 42 
which has the bonding pad field 44 is form d s that it may be in the conductive Si substrat 41 and the state of an 
insulation on it and further, th 2nd count relectrode 43 is formed so that it may be in the conductive Si substrate 41 and 
th state of a flow. Mor over, on th undersurface of th conductiv Si substrate 41. th rear-fac electrod 45 for 
connecting with a lead lectrically is formed. Since the function as an el ctrostatic-protection lem nt is not tak n into 
c nsid ration, this auxiliary elem nt 40 of th 1st and 2nd counterelectrodes which counter n el ctrode and p electrode of 
the GaN-Light Emitting Diode element 1 may be reverse. 

[0057] The superficial size of the auxiliary element 40 in the form of this operation is about 0.4x0^6mm. 
[0058] About the procedure of carrying the GaN-Light Emitting Diode element 1 on the auxiliary element 40, it is the same 
method as the form 1 of operation, and becomes the same procedure instead of the p electrode 7 of Si diode element 2 of 
drawing 1 , the n electrode 8, and the rear-face electrode 9 by replacing by the 1st counterelectrode 42 of the auxiliary 

I ment 40 of drawing 5 , the 2nd counterelectrode 43, and the rear-face electrode 45. 
[0059] In the form of this operation as well as the form 1 of operation Si nee both outline sides (top panel) of the 1st resin 
applied to the rear-face electrode forming face of the auxiliary element 40 which is datum level on the main light ejection 
sid (top panel of a light-transmission nature substrate) of the GaN-Light Emitting Diode element 1 and this field are 
parallel mostly except for the edge section of this outline side, the thickness is controllable with a sufficient precision. Th 
luminescence equipment of few white luminescence of variation can be obtained with the chromaticity of hope. 
[0060] Moreover, as mentioned above, although the auxiliary element 40 does not have a function as an electrostatic- 
protection element since it can take out light from the transparent sapphire substrate 1a side with curtailment of th cost 
by r duction of an expensive compound semiconductor substrate area by performing flip chip bonding by the function and 
the micro bumps 11 and 12 as a saucer of the 1st resin 16 containing the fluorescent substance, it can aim at increase of 
luminescence capacity. 

[0061] Furthermore, luminescence equipment with high reliability without brightness degradation can be obtained by th 
improv ment of heat dissipation. 

[0062] Although the form of each aforementioned implementation explained the compound light emitting device equipped 
with the GaN-Light Emitting Diode element 1 as a light emitting device, this invention may be the compound device which 
carried the compound device which is not limited to the form of this operation and equipped with the laser diode elem nt of 
a GaN system, and the light emitting device prepared on light-transmission nature substrates other than a GaN system. 
[GG63] (Form 3 of operation) Drawing 7 is the cross section of the compound iight emitting device by the form of 1 
operation of this invention. In order that the feature of the form of this operation may control the chromaticity and variation 
of white luminescence with a still more sufficient precision in the compound light emitting device of the forms 1 and 2 of 
operation Both [ of an outline side (top panel) ] the 1st both [ one side or ] 16 which were applied on the main light ejection 
side (top panel of silicon-on-sapphire 1a of light-transmission nature) of the GaN-Light Emitting Diode element 1, and this 
fi Id It is the point mostly made parallel with the rear-face electrode forming face of the sub mounting element (Si diode 
el ment 2 or auxiliary element 40) used as a saucer. 

[0064] (a) of drawing 7 is the case where (b) makes parallel mostly both top panels of silicon-on-sapphire 1a of the 1 st 
resin 16 and the GaN-Light Emitting Diode element 1 with the rear-face electrode forming face of a sub mounting elem nt 
for th top panel of the 1st resin 16 again. The 1st resin 16 containing the fluorescent substance which emits the light of 
th blue complementary color in response to a blue light on the top panel of silicon-on-sapphire 1a of the blue GaN-Light 
Emitting Diode element 1 carried on Si diode element 2 is covered. Since the light which penetrated the 1st resin 16 whil a 
white light had been blue, and the light changed into the blue complementary color with the fluorescent substance are 
mix d and is obtained, thickness D of the content of the fluorescent substance with which the chromaticity is contain d in 
th 1str sin 16, and the 1st resin 16 becomes an important element. As for this invention persons, dominant wavelength 
obtained the result which investigates how the content of the fluorescent substance in the 1st resin 16 and thickness D ar 
related to a chromaticity coordinate (x y), and shows it in Table 1 using the 465 to 470nm blue GaN-Light Emitting Diod 
element 1. 
:0065] 
Table 1] 





1 0 


2 0 


5 0 


10 0 


110 


12 0 


3 0 


x 0. 19 

y 0. 24 


x 0. 22 
y 0.27 


x 0. 23 
y 0. 28 


x 0. 23 
y 0.28 


x 0. 24 
y 0. 29 


x 0. 24 

y 0. 29 


5 0 


x 0. 20 
y 0. 25 


x 0. 25 
y 0.30 


X 0. 28 

7 0. 33 


x 0. 30 
y 0. 35 


x 0. 30 
y 0. 35 


x 0. 36 
y 0. 41 


9 0 


x 0. 24 
y 0.29 


x 0. 30 
y 0.35 


x 0. 32 
y 0. 37 


i 0.33 
y 0.38 


x Q. 35 
y 0.40 


x 0. 37 
y 0. 42 



[0066] On th occasion f measurem nt 3(Y. Gd) (aluminum, Ga)5012:C was us d as a fluor sc nt substanc , using an 

poxy r sin as a r sin of light-transmission natur . 
[0067] Thickness D of th 1 st r sin 1 6 is 20-1 1 0 microm ters. and wh n the cont nt of a flu r sc nt substanc is 50 - 90 
% f th w ight, it turns out that the lumin scent color of th valu approximated to the whit (x= 0.25 to 0.40, y=0.25-0.40) 
valu is obtain d, so that clearly fr m Table 1. 

[0068] In order to acquir the white light f chromaticity-co rdinat (x y) = (0. 28 0.33) using the 1st r sin 16 of the 
aforementioned c nt nt f a fluoresc nt substanc , for xampl , the thing of 50% of c nt nt, it is n cessary to s t 
thickness D of the 1st r sin 16 as 50 micromet rs. In ord r to form the layer of th 1st 50-microm ter r sin 16 with a 
suffici nt precision unif rmly on th t p pan I of silicon-on-sapphir 1a of th blue GaN-Light Emitting Diod lement 1 
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Th forming fac (or although the forming fac fth p electrod 7 on top and the n electrod 8 is suffici nt, sine 

• concavo-conv x structure is shown in a front face, a r ar fac is d sirabie) of the r ar-face lectrod 9 of Si diod 

lement 2 which is a wafer-like sub mounting lement is used as datum lev I. Loading junction of the GaN-Light Emitting 
Diod elem nt 1 of blu \umln scene is carrl d out so that the top panel of silicon-on-sapphire la may b come datum 
I vel and parallel on waf Hik Si diod elem nt 2. It is the easiest to control th m thod of construction applied by the 
rn thod of scr n-st ncil so that it may becom it and parall I by the thickness f 50 microm t rs about the 1st r sin 16 
on it (forms 1 and 2 of operation). In this cas , in order for bitter f lings to create in th edg section of the outline sid of 
the 1st resin and to los this, in order that precision may improv thickness D more, th 1st r sin 16 is applied mor thickly 

♦ and it controls by grinding in parallel with datum lev I. With such a method, controlling to arbitrary chromaticiti s is also 
possible and variation also becom s v ry small in a wafer sid . Moreov r, what is n cessary is just to put in a polish 
process so that it may just make thickness [ to the top panel of the center of the top panel of silicon-on-sapphire of GaN- 
Light Emitting Diode element 1 1a to the 1st resin 16 ] D into the set point of 50 micrometers when it Is difficult to carry 
out loading junction of the blue GaN-Light Emitting Diode element 1 at datum level and parallel as shown in (a) of drawing 

7 , and it may become parallel to the datum level after carrying the GaN-Light Emitting Diode element 1 in a wafer as 
shown in (b) of Both [ of an outline side (top pane!) ] the 1st both [ one side or ] 16 by which the compound light emitting 
d vice by which a white chromaticity and its variation were controlled as the result as shown in (a) of drawing 7 or (b) was 
applied on the top panel of silicon-on-sapphire 1a of the GaN-Light Emitting Diode element 1 and this field is parallel 
mostly with the rear-face electrode forming face of a sub mounting element 

[0069] Moreover, although the GaN-Light Emitting Diode element 1 used the SiC substrate with the gestalt of this 
° pera *'? n ' since a case is st rong to static electricity, you may transpose Si diode element 2 to the auxiliary element 40 
[0070j vGestait 4 of operation) Drawing 8 and drawing 9 are the cross sections of the luminescence equipment ^ th« ' 
gestalt of 1 operation of this invention. The gestalt of this operation is the white Light Emitting Diode lamp and the white 
chip Light Emitting Diode which used the aforementioned compound light emitting device. . 

[0071] While the compound light emitting device W of the aforementioned white luminescence contacts the rear-face 

lectrode 9 of Si diode element 2 inferior surface of tongue to a die pad on the die putt at the nose of cam of leadframe 
50a in which the white Light Emitting Diode lamp shown in drawing 8 has reflective cup 50c, dice bonding is carried out with 
the Ag paste 51, and the bonding pad section 10 of p electrode of Si diode element 2 and leadframe 50b are further 
connected by the Au wire 52. Reflective cup 50c for reflecting light up is attached in the die-pad side of leadframe 50a 
The mould of the whole point part of Leadframes 50a and 50b is carried out by the epoxy resin of the light-transmission 
nature of the 2nd resin 53, and the Light Emitting Diode lamp is constituted. - • 

[0072] As for the white chip Light Emitting Diode shown in drawing 9 , Leads 55a and 55b are formed in the insulating 
substrate 55. On one lead 55a, the compound light emitting device W of the aforementioned white luminescence turns the 
rear^face electrode 9 of Si diode element 2 inferior surface of tongue down, and is carried. Row fixation is carried out with 
the Ag paste 56, and they are the bonding pad section 10 of p electrode of Si diode element 2, and lead 55b of another side 
further. The Au wire 57 connects. And the mould of the whole bonding area containing the compound light emitting devic 

rnn^n tHe AU Wire 57 ' S ° arried OUt by the trans P arent e P°*y resi " 5 8. and Chip Light Emitting Diode is constituted 
L0073J in white luminescence, although it is an important element from the point of reduction of the mounting capacity by 
thin-shape-izmg to make thin thickness T from Leads 55a and 55b to the upper limit of the transparent epoxy resin 58 in 
the field of such a chip Light Emitting Diode, compared with the chip Light Emitting Diode of the type which forms the 
vessel of a case, it is the gestalt of this operation using the compound light emitting device W, and thin-shape-izing is 
L direction ] possible and it has a predominance In addition, you may transpose Si diode element 2 to the auxiliary element 
40 with the gestalt of this operation. 

[0074] Next, the concrete manufacture method of the aforementioned compound light emitting device and luminescenc 
quipment is explained along with a flow chart 
[0075] Drawing 10 is the manufacture method of the luminescence equipment by the gestalt of 1 operation of this invent! n 
(Gestalt 5 of operation) The feature of the manufacture method of the gestalt of this operation A micro bump is formed by 
the stud bump on the p electrode 7 of the upper surface of wafer-like Si diode element 2, and the n electrode 8 And it is 
th point which applies the 1st resin 16 which performed chip junction for the chip-ized GaN-Light Emitting Diode elem nt 
1 on wafer-like Si diode element 2, and contained the fluorescent substance in the state of the wafer 3 so that the GaN- 
Light Emitting Diode element 1 may be covered. 

[0076] According to an element process, the GaN-Light Emitting Diode element 1 as shown in drawing 3 is manufactured 
This GaN-Light Emitting Diode element 1 is the quantum well structure which carried out the laminating of the GaN syst m 
compound semiconductor layer to the upper surface of silicon-on-sapphire 1a, as described above, and the p electrode 5 
which serves as the n electrode 6 and Ag which consist of aluminum from Ti and Au is formed on the field opposite to 
silicon-on-sapphire 1a. The GaN-Light Emitting Diode element 1 is stuck on a sheet in the state of a wafer, and after 
taking a break in a chip unit, it is carrying out expanded one of the sheet so that it may be easy to take up (Light Emitting 
Diode chip). Drawing 10 is described from this state. 

[0077] On the other hand, Si diode element 2 shown in the Si wafer 3 at drawing 4 is formed in the shape of a matrix, and 
th micro bumps 1 1 and 12 are formed by the stud bump forming method on the p electrode 7 of the upper surface and 
the n el ctrode 8 (bump formation). Next, it is made to fix, taking electrical installation combining heat, an ultrasonic wav 
and a load by making the aforementioned micro bumps 1 1 and 1 2 w Id [ turning an el ctrod forming face down, taking up' 
th GaN-Light Emitting Diod elem nt 1 by th bond r 25 making alignm nt the p lectrod 7 and the n el ctrode 8 which 
th afor mentioned Si diode element 2 counters, and contacting th micro bumps 11 and 12 ] (chip junction) The baton f 
this chip junction can perform recognition of th GaN-Light Emitting Diod elem nt 1, conveyanc , alignment and junction 
in about 3 or less s conds. Moreov r. the alignment pr cision at this tim is 15 microm t rs or less. In this chip junction a 
15-micr m ter crevice is vacant b twe n th GaN-Light Emitting Diode elem nt 1 and Si diode element 2, and it hardly' 
gen rates short [ poor ]. 

[0078] Th n, on the afor mention d waf r 3 with which the unification element of the afor menti n d GaN-Light Emitting 
Diode element 1 and Si diode lement 2 was form d. the 1st r sin 16 containing the fiuoresc nt substance is applied s 
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that the GaN-Light Emitting Diod lement 1 may b cover d (fluorescent substanc application). In this cas . it carries 
out by the m thod in which patt rning. such as scr en-stencil, is possible so that the bonding pad section 10 of Si diod 

I m nt 2 may not be soil d by the 1st resin 16. 
[0079] Next, th wafer 3 with which th appli d compound light mitting devic W of th 1st r sin 16 was form d is stuck 
on a sheet, a die r 26 divid s p r chip (dicing), and the chip of th compound light mitting device W is form d. 
[0080] Then, ar turned th compound light emitting d vice W on th mounting section of I adfram 50a, and th rearH'ace 

lectrod 9 of the aforementi n d Si diod el m nt 2 is turn d down. It fixes through th Ag paste 51, taking electrical 
installation (D/B). Aft r connecting between I ad 50b of another sid with the bonding pad section 10 of the 
aforemention d Si diode element 2 with th Au wire 52 (W/B), The mould (closure) of th point of th I adfram 50 
containing th compound light emitting device W is carri d out by th 2nd r sin 53 ( poxy resin) of light-transmission 
nature, and a white Light Emitting Diode lamp can be done. In addition, if it replaces with the insulating wiring substrate 55 
instead of a leadframe with the gestalt of the aforementioned implementation, it will become the manufacture method of the 
white chip Light Emitting Diode. Moreover, Si diode element 2 may be replaced with the auxiliary element 40, and a stud 
bump may be transposed to a plating bump. 

[0081] (Gestalt 6 of operation) Drawing 1 1 is the manufacture method of the luminescence equipment by the gestalt of 1 
operation of this invention, and the feature of the manufacture method of the gestalt of this operation is the point of having 
added th polish process for controlling the thickness of the 1st resin 16 uniformly to the set point, and optimizing th 
chromaticity and variation of white luminescence to the manufacture method of the gestalt the 5th operation. 
[0082] As the flow chart of drawing 1 1 shows, the state where chip junction of the GaN-Light Emitting Diode element 1 was 
carried out on wafer-like Si diode element 2 is very difficult for arranging height with all chips to the forming face (datum 

1 vei) of the rear-face electrode 9, and making parallel the top panel of silicon-on-sapphire la which is the main light 
jection side. The state is not uniform in leaning or height being convexo-concave, as shown in drawing of chip junction of 

drawing 1 1 . Then, in order to make uniform the height and parallelism of silicon-on-sapphire la to datum level after chip 
junction, the polish process (chip polish) by the grinder 27 is put in. In the case of polish, resins (for example, resist etc.) 
may be put into the crevice between Si diode element 2 and the GaN-Light Emitting Diode element 1, and a bond strength 
may b reinforced so that the GaN-Light Emitting Diode element 1 may not break away by the damage. 
[0083] Moreover, the thickness of the 1st resin 16 is brought close to the set point with all the chips joined to the wafer 3 
after th application (fluorescent substance application) of the 1 st resin 1 6 containing the fluorescent substance, and in 
ord r to make it uniform to datum level, the polish process (fluorescent substance polish) by the grinder 27 is put in. The 
r st is the same as the gestalt 5 of operation. 

[0084] If it replaces with the insulatjng wiring substrate 55 instead of a leadframe 50 with the gestalt of the aforemention d 
implementation, it will become the manufacture method of the white chip Light Emitting Diode. Moreover, Si diode element 

2 may b replaced with the auxiliary element 40, and a stud bump may be transposed to a plating bump. 
[0085] 

[Effect of the Invention] Since the sub mounting member as an underlay of a light emitting device serves as a saucer of the 
1st resin containing a fluorescent substance or the filter matter according to this invention, regardless of the existence of a 
light reflex cup or the vessel of a case, it becomes the structure which can apply the 1 st resin so that a light emitting 
device may be covered. Moreover, the light emitting device which has the p type semiconductor layer and rr-type- 
semiconductor layer which were formed on the insulating substrate like the GaN-Light Emitting Diode element is receiv d. 
Since it considered as the structure to which parallel connection of the electrostatic-protection elements, such as a diod 

lement for bypassing both the semiconductor layer and passing current, is carried out when the high voltage was 
impressed between the p type semiconductor layer and nH:ype-semiconductor layer Though formed on an insulating 
substrat , offer of a compound light emitting device with high reliability with the function to prevent destruction by static 
electricity etc., and luminescence equipment can be aimed at. 

[0086] Furthermore, it becomes the structure improved also about thermolysis about the miniaturization of luminescenc 

quipment, or improvement in the ejection efficiency of light again with devising the ejection means of the electrical 
installation state of a light emitting device and an electrostatic-protection element, and the light from a light emitting 
device. 

[0087] In order to control the chromaticity and variation of white luminescence, furthermore, the outline side (top panel) of 
the 1st resin of the fluorescent substance content applied on the main light ejection side (top panel of the silicon on 
sapphir of light-transmission nature) of a GaN-Light Emitting Diode element, and this field The compound light emitting 
device and white luminescence equipment of white emitting [ to wish light / of a chromaticity ] can be manufactured with 
th sufficient yield by using the rear-face electrode forming face of the sub mounting element (Si diode element or auxiliary 
lement) used as a saucer as datum level, grinding it, and making it parallel mostly. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has be n translat d by comput r. So the translation may not reflect th original precisely. 

2. **** shows th word which can not be translated. 
3.1n th drawings, any words are not translat d. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a compound light emitting device concerning the gestalt of the 1st operation. 

(a) is a cross section. 

(b) Plan 

[Drawing 2] The circuit diagram for explaining the protection network which the compound light emitting device concerning 
the gestalt of the 1 st operation builds in 

[Drawing 3] It is a GaN-Light Emitting Diode element concerning the gestalt of the 1st operation. 

(a) is a plan. 

(b) is the cross section seen in the direction of (a) A-A line view. 

[Drawing 4] It is drawing showing the structure of Si diode element of the gestalt of the 1 st operation. 

(a) is a plan. 

(b) is a cross section. 

[Drawing 5] The cross section of the compound light emitting device concerning the gestalt of the 2nd operation 
[Drawing 6] The plan showing the structure of the auxiliary element of the gestalt of the 2nd operation 
[Drawing 7] It is the compound light emitting device of the gestalt of the 3rd operation. 

(a) is a cross section at the time of making the top panel of the 1st resin parallel with the rearH'ace electrode forming fac 
of a sub mounting element. 

(b) is a cross section at the time of making parallel the top panel of the silicon on sapphire of the 1st resin and a GaN-Light 
Emitting Diode element with the rear-face electrode forming face of a sub mounting element. 

[Drawing 8] The cross section of the white Light Emitting Diode lamp of the gestalt of the 4th operation 
[Drawing 9] The cross section of the 4th white chip Light Emitting Diode of the gestalt of operation 

[Drawing 10] The flow chart which shows the manufacture method of the luminescence equipment of the gestalt the 5th 
op ration 

[Drawing 1 1] The flow chart which shows the manufacture method of the luminescence equipment of the gestalt the 6th 
operation 

[D rawing 1 2] It is the conventional GaN-Light Emitting Diode element currently produced commercially. 

(a) is a plan. 

(b) is the cross section seen in the direction of a C-C line view of (a). 

[Drawing 1 3] The cross section of the GaN system white Light Emitting Diode lamp currently produced commercially 
[Description of Notations] 

1 GaN-Light Emitting Diode Element (Light Emitting Device) 
la Silicon on sapphire , 

2 Si Diode Element (Electrostatic-Protection Element) 
2a N^type-semiconductor field 

2b P typ semiconductor field 

3 Wafer 

5 P Electrode 

6 N El ctrode 

7 P Electrode 

8 N Electrode 

9 Rear-Face Electrode 

10 Bonding Pad Section 
1112 Micro bump 

16 1st R sin 

21 N Type Silicon Substrate (N-type-Semiconductor Field) 

22 P Type Semiconductor Field 

25 Bonder 

26 Dicer 

27 Grind r 

31 AIN Buff r Lay r 

32 N Type GaN Layer (N-typ -Semiconductor Fi Id) 

33 N Typ AIGaN Lay r (N-type-Semiconductor Field) 

34 MQW Layer 

35 P Type AIGaN Lay r (P Typ S miconductor Field) 

36 P Typ GaN Lay r (P Typ Semiconductor Field) 
40 Auxiliary El m nt 

42 1 st C unterel ctrod 

43 2nd Count r I ctrod 
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44 Bonding Pad Fi Id 

45 R ar-Face El ctrod 

46 Insulator Layer 
50a, 50b Leadfram 
50c R flectiv cup 

51 AgPast 

52 Au Wir 

53 2nd R sin (Closur R sin) 

55 Insulating Wiring Substrate (Print d-circuit Board) 
55a, 55b Lead 

56 Ag Paste 

57 Au Wire 

58 Epoxy Resin (Closure Resin) 
R Prot ctive resistance 

D Thickness of the 1st resin 

W Compound light emitting device 

T Height of Chip Light Emitting Diode 



[Translation done.] 
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5, -tUT, G a N • LED||?6 0&jf«L-CV^5 D 
-K7U-A80a, 8 0 b ©ftfl»«#;W8#tt0>JR 2 10 

own 8 5t*t- yuKStiT; s^l 

[0 0 0 3] efef y7LED (E^tirf) 

l;GaN - LED«?-6 0?:ffU «*0>»«:jRl © . 
[0 0 04] r©afeLED7>'7'Xliefef 5-^LE 

<D&<D\ftmzftm$*itc.fisi<omffi8 3*u:, g 3 n- 

LED*-T-6 0*s»i- 5#6»#ro3tS:lHSfc*l6«3i8 20 
8 3 SriiSi&Lfcfti^ S»S8 4T?Jtjs*felc^m$ix 

fc£>o 

[0 0 0 5] 

tc^i- i 5 ft S L E D v 6 fe^ y 7* L E D t±* 

[0006] fll^ *3te*MT8 4^tUfcIl©i 30 
J!g8 3&, Jt^t*5'7'8 0 c-^gflrro«rtSC^*S 
i*r5C iici 9 , G a N • L ED^-7-6 0Sri©f 1 <D 

K#t* ^^8 0 c-^gfr<oSSr«FfcftV>iPpSfcf±iglSt? 
^ft^tv^ofca^-? &5o 

[0007] SI2K, ^ftftElt^s'^s 0 c-^ 
tktflc«j#rtfcj(f 1 o«MB 8 3 §r^5ai-S^ffi-etts «MH 

^£frJ»1-5r<tl±Sltt£ft*K -^W^*. a&tf>£J? 

< ft 9, S*$ti5felo41#Sf 40 

[0 0 0 8] ^3(C, WEefiLEDJ^eftfy 
7LEDIilfffl$^TV^G a N • L EDif-6 0 W\ 

$-H:fc»£\ >H^(6)T*ioi-?:l 0 0 V©»tEt« *. 
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fflli, l&O^JWttL&W^^W (G a P-^G a A I A s 
ft if) tM$ix5 L E D^f i ttK Ut^f * 

9ft^S&S£M£1*l;iLED7^:/£&9&?«i^ rt 
gISWG a N • LE Dif 6 0 #-T <*fc:*&&$*VC L£ 5 

[0009] mmwkm<D ?*,$iti3 co^sfi. -r-e 
c^tiaoT, mmw-o 9-19213 

ro»«5*-#fcHi3 1) ft < , # bfclg i ©«r 

m&G a N • LED^Wjlffli^S"5ItgiftS«it-e 

h «? > efe©6AfH»* I 'srtBt?'' < 7y*t>'hS < 

IMS botfit*****-*-* rirlcfeS. 

[0 0 10] 

[«UH*r**ife"*-Sfc«>«>#«] ±eB«JSrje*i-Sfc«> 

ttaagw jifc n i^frjisvp senium. *«• u 

trig l jati/JK 2 ©Si^itiiSMroffitllii^ 
StjfB^l*5J;tJ«^2cD^|fi]m®l±^:H- : e^WfBii® 

4Mt«r^#UftJ|S 1 ©1&J!g £ £#±3 £ MIE^ 

[0011] Sfew&Sti, «3t*^<D^*»iO UJUffi 
li, *3t^«±7tSi9ffibffii:^:»±<o»lco«flio 
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[0 0 12] *fc» *»W©K3ft*SK:H-t-5^S:tt» 

PPWHfeSrJBV* =. t |c J: 9 , at*B5t?*>5f-^ <?>h 
OfeS»ttafcK©3eB) ££»B±fc:i&*S*bfcaME# 

< fM^-TSfcifricfciu *fffi*3fe^<0±3feffit 9 ttS LB 
[0 0 13] 

f££l£©-hu: n p Sj^frS ternm L s 

i:t5tttC< TBfcttn®¥*tt»XtfpSliNW* 

Siitfc, JitE!fll:fcJ:lKSi?2©^ft*|g©9*>-:£ 

itr^B«»zJii«LTy**ir:^*:<'h*-?-i:, tftia 

1 offiffii!, Mfa-^^^>- hJH^Srgltm't LT. itfl 

o x. o temftzixx^^m^ytm^m^x . muzz 

JtSFf-O^JfettOttlbB (3fc§iH4&&©3cB) i;:© 
B±fc»**itfcittEI|Sl«)»flB©^»B <^B) ©V* 

are-ossMgiAB t mtwftxb %zb t -r 

[0 0 14] intit?, &6©6*tt\ 
jm*))&\M (3KK«4*«©3eB). ±0**4ftKS:« 
*bfc^lo^oj?^c^:t <ftft50T', ^©J? 

ttJ&ftffiSrSPffifcU r«JB*»b©ff*-T?«»i-5r. 



(5) #M 2001-15817 

8 

i ©*mb©#*jb t jfiamm^^Mf^ixtixw -t-* 
[0015] if *^ 2 fcia«<o*wtt, »** i kib* 

©#JBK:jM[fE*3t*KSr 5 0-9 0ti%©«^^ 
[0 0 16] itLicit), &&<o&&&?&L-r 

[0017] »*«3teE«t««Bwr±s i*#92fc:iE*t 

B±©lttE^ 1 ©SMB©^ t jJSf5l£— 5ET? X 20nm 
^tgl 1 o ^ mroifflffe5 c t i t$^% 

[0 0 18] r*Uc.ki>, fi6©6*ar5*gW5*36* 
^F-Oi*Bi ►> til L3J±©fg 1 ©Wflg©J?^*«*B^$n 

20 [0019] m&m 4 \zm&<D&wi±, nuts. 2 ke* 

©^-g-3§*S^K:*^T, tfjEfS 1 <Z>«MB<Dtt1&Eft£ 

?O£%&9ULBfttmBft>&0J|^tfttl£lft-'C, 
^Z<Tj^.7f. t 2 0m uiatS 1 1 0 M m«ggtfe.-5 

[00 20] ^nCi!), ^^©isfefcUtbLB 

^■WB^fewJBlWJB^KC^Sr^at-fci-S^t?. 6A7 

[00 2 1] 5 lcE®©^0Jf±, 1 , 2 , 

t Sr*i--5 G a N^-fk^^ft:^^* 
^T*fc«5, WE-^'7'^^^hm^tt, -*©B#fi^n 

[0 0 2 2] rtl^J:!?, GaN-LED*?©TM 
tU«)S i ^^-Kili^as, *-3tifet^7^^- 

VZf-*?&W<r>m<r>mmzVmt£< , G a N • LEDff 
Sr* 5 i 5 fc* 1 ©^Sg 4r^*T*# S«5ftc/i 5 1 1 1 
fC, 7tSi@tt©*9"'7 7'f TSffi^T.fflV^fc.G a N • LED 

v ^^-efo 5 fc. t> e>-i\ »«A 

ttzb^oftmfrhz. 
50. [00 2 3] »*qi6fcia<R«>*?0r±» it*^i. 2, 
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[0 0 2 4] }fcgi&t£tf>S i CSfi^rfflV^GaN • L 

3*WBv**£fcfc:.fctK «**5 iHlMt^a***. 
[0 0 2 5]»*«7fcE«»««l4, I»*«l*»fe6 

\z.mm<o^&%m**m^t^%-m.w.x*b'ox . y- 

2 <D8Mg-eMlt Ufc r. t t t5»3tStt-fc 5. 
[0 0 2 6] ;:JxfcJ:«K 

[00 2 7] If *« 8 fc|EiW)*9il4, if ** 7 KfB« 

lit, WlH-^^^^Mtl^-frSftmirUT. ttfElg 

[0 0 2 8] rJltJ:!!, -r>f^By<5r/MV*7j 
y ^ y ^J*&Ii& K W § IHfltHllg SHI x. 5 n 1 14 WIS 

-efo i? . i <omm<7>mnnLm\zx ? y —^msm 
* * »5 is spfrir-f - 5 w t &~*im t tt s t v * o fcf^ffl 

5. 

[00 29] «**9 fcfB«W>IS9itt» If** 8 KfSfS 

& v n ms^fcttttiia-y-T'^ •? ^ h 1 
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ieM i ro«ig-ett« $ ftfciiMB***-?- t Mia-*^ -7 

10 y 7"#ti:^llt5 X@ t,fy 7*-flS $ ftfcW1E«-&* 

jt^sr y - K7 A^ii^y v Y-mmmfc^oi"? 

y NgBlcftrfS-y-^^ >7 ^ h ^<CSffim@?rTl' LT*£ 

[0 0 3 0] rtbtri 9 N gttMi: U-CO-^7'T!7V h 

^s^5,T* # 5 i: V ^ 5 f^ffl * 5 a * " if** 1 0 CfE«<D% 
14, if** 8 fcEtt©38*$S««?»5t**^*V N "C . 

miB* i ©»aB©*K*sffi (^®) ©v^n*»— 
30 [0031] micJ;^ t7'-7!>yhi : F©asti 

[00 3 2] If** 1 1 fclB*©»Wr±» If ** 1 0 K 

y h IST-w^ l ^^ttsimaxv^ 2 «># fa«tt_hfctME 
-7^ ^ n/^y'T't tt^^7 Y'^-fbm&tZTM 

n«exo t p«@5:fifa*-7'^^>' nw-cmjfrti-raii 
atrial ^ nv<^srswtt$-e-c»* ffjfa-y-^ 9 

y hSR^iKWBISJtSH^SfHJei-* 1 1 3*1*1 

>- b m^nmmw^^m t is \t mi £ -a i: 5 i-wis 
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y - K7 u—^Xtt^y >- KEiUgJg^W^ 

mm. u h vmiz.m&M*fr 9 e> 

ssi-sxet. im-y-i?-**^ mh^w^vt^ ^ 

[oo3 3] ^/N-^w-y-y-^i'hiif 

[0 0 3 4] 11*^1 2fc:e*W>«9iHU IS#Jgl HZ 
[0 0 3 5] rtil;j:t),>i^-t©tyv!>yM 

9 £ < «5ti"* - t 5 1 V » 9 fls/g #5 $> 

[0 0 3 6] Bf#3g 1 3 fcE«l«>*WB:, flt#S 9 , 1 
1 .4 fcf± 1 2 Eii<o*3t»««>»3t*ttfc*iV . MIS 

[0 0 3 7] r*ur <fc 9', T'f * o^^^/jvg-fd^ Bj 
[0 0 3 8] KT. *»K«).Si«i«)»lifcov^-CHffi«: 
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[0 0 3 9] (|Qt©»ttl) Hlfl? (a) XV (b) 

5S i 'KSlW-<0»B5««»^afc»Us #fef§ 

*©GaN-LE D^^- 1 <D£.%M 9 ffi bffi' 

3tOGaN • LEDSH-T-l^ SMt^gMSfg fc^o S 

&£tlXl,*Z>&b. Ga N • LEDi^l ©SSSfeftH* 
te©«*fc**-*-***4Ht**#L;fcSS 1 OWllg 1 6 
# s S i KSt^2SrS»tJEfc lt v GaN-L 

ED*^lSr«5J:.5fc***ixTV^5^H:, BEfc:ft« 
Lttl¥0 9-1 9 2 1 3 5^#i:(SlbT-fe5o 
[0 0 4 0] El 1<D (a) \Z7F-T2: 5 S i^t- 
K*^ 2 _hK GaN-LE d'*^ 1 SrSft 5 #tiT-%*fc 
20 U G a N • L ED*f 1 14, Wb>&<»7-7 T 

i a*±.m\zft\!,?xz.ti*3:ytmY)m^ffik-rzt bb 
\z. Tstr i4 p m*m#m \zmm-r?> pmrnsRUnw. 
¥mifcmizmim-ri> niSbjsiw5ri,-cv>?), £/c, 

Si^t-K*^2li > GaN'LEDifli^ 
i-5-hBfi!l»rpS^fr««2b^igg-t-smi<0*H6l 
««T?*>5p««7 < RViia*ilM*E««2 a icSBtt-TS 
*2©»|«I«l-C*5ii«i8t#U TB(-J4nS^ 

S{*ffi«2 a \zm&r&mmwm9#m&zirix^z. 

S i y^fd— K^2(7)p«®7*34:t/n«®8»4 > G 
30 aN • LEDfR^lWn«ffi6&tfp«ffi5K#|i0i-5 
■ Ett^^EStb. GaN-LEDiflOptSSiS 
i y^Hr— h'm^-2<DnnM8 tftAu^^o^/ 
124r^-U-C, G a N • LEDiT- 1 <On.MM& i S i 
?<< it— Y%={- 2 <D p WM 7 t (4A u -?4 ? u \ 

5c $ h\Zv9M7 ±.(0— mzi-i^^y 1 ^ l>"?s<y Yn 

40 4fe> GaN- LEDifl O#fe3feSr^rW^fe0?JSJit 
i y-T^--K* J f-2SrSftMi: UT. GaN-LED* 

^-ici, 0}jU4\ ^^yt-ias^yf-fy^ 
[0041] rroi^i^n^t^iD, led 

7y/^*y^LEDtlV^!l-K7U-A^tft:© 

so &<om<vmmz < % 1 « 1 
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6§rGaN • LEDi^l Sr« 5 «t 5Kt*Ufc8*« 
[0 0 4 2] WiaHrit-e, GaN- LED 

Ki^^r iricJ: t) > #6o**-eJI5l«)»JISl 6*ra 

[0 04 3] Sfc, mrfBG a N • LED*? 1T?8J6S 

£ 0 *<Dlt1bs GaN'LEDifl^pliSffll: 10 
ft, ffi*OG a N • LED*? 1 I^Sftfc J: 5 &t 
««*Jfl Ml2(a), (b) eStKF* 

[0 044] n 2 a. *gWio»»«>**«*«?*rt 

[0 0 4 5] 0 «BMlffiSr»oS i if 

<< Or— 2 fc G a N • L EDi? 1 £ 

ffif4<Dmffira±S:«j|*b"C, GaN'LED^ll:^ 20 

fc, G a N • LEDifl Wpil^ft i >V 

^-K*?2conMS«^ffiKtt^ s o^^t), 

«-efc 5 r^ltKo 

[0 0 4 6] ^<D»-g\ S i K*?'2 0IK*HI 

»fE«JBEft«& 0 . 9VT?fc5we> GaN-LEDlf 

cy*?— ms) fti o-viSflFirRjeartB-efc 

5fc#>, GaN • LEDSS?l^H3iD**t5IH*fRl«E 30 

<D £ 9 GaN" LE D*? 1 ^JK*ftflfc««EEffitt 
10 0 VSgtfc 5 , « *ffc«*«E«tt 3 0 VU^X 

EPiJDtC J: "5 G a N • LEDSf?10?tt»S:a^SSCC 

[00 4 7] t) , GaN- LEDi? 1 OJd^f*]^ 
i^SEE, JK*fta»«EB«r-tivt*tV f 1 , Vbl^r 

U^^^affi&^K-pixV f 2, Vb2irU Ga 40 
N ■ LEDi?10i^lE^VFi:t^i, T1£^H . 
« 

V f 2 < V b 1 
Vb 2 <V f 1 
Vb 2 >VF 

[00 4 8] *Sa(S<0»fBl(0«^*3t*?W(0* 

[0 0 4 9] E!3 (a)Xtf (b) ft, ^HffiO^fgO 
GaN- LEDJ? 1 tf>¥ ffiEl&tfA- AiWT'fc 5C 
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5o Hia^*i"J: 5>l-> G a N • LEDl^l ft, ^7 
7>f7Sfil a <0±ffilC, AlN^^7ri3 1t, n 
!GaNl32^, nlA 1 G a NJ§ 33iInGaN 
^ G a W5f fe^S:%t5MQWl 3 4 t v p 
IA 1 G a NJ1 35t, p MG a Nl 3 6^ ^ARtrfffjV 
$tt^:fi:?#^ffi5tSr*L-CV^^o nlG a Nl 3 2 tf> 

:fct>, TM^ft5nlGaNl3 2(^J:I.l:ii A 

*5ft5ng|Ga Nl3 2tf>JrffitC. JbigOn^A 1 Ga 
NI3 3 tffe^Sr^tSMQWi 3 4 plAl 
GaN!35tv piG a Nf3 6 ki&1Bi\£.9W&in~C 
V^ 0 -ett, p IG a Nl 3 6 £> JitglCft, SSf£l£» 

m<D&mnM*WMrz>^kft<m&. a s , ti, au 

J;9fc5p«ffi5riSRl*e>ixTV>5 0 *HJ6o^«lcd3 
ft5G a N • LEDifl ^^Sft&lM'Xft, — 
0. 3mmifi(Z)iE^tfe5o, 

[00 50IB4 (a), (b) ft, *^JE<D^ffiO S 
5 0 EI4 (a) , (b) ^<£>s i^^- 

^^co^ASrlr K^l^Dp M^»*«« 2 2 

I*«#**2 2Stf nii/J ayJiS2 1 (n»? 
<D±\zl^ Ait945ptffi7Xt;nIS8^ 

Kfc«ftttfc«*1-5fc**>Au, Sb, Nii945 
i #4*— K*?2<7>¥ffiW*lNf Xft x 0. 4X0. 

[005 1] *9m<ommK£z>t, g 3 n-led^ 
t/ii i <omm i e ^aa bfcjfc i . *3&»itK * o * 

htlZ&s &#,<£>£Sft, GaN-LED*fl©i* 
— K*?«5*BD««»*ffi.»wG a N - L E DS? 1 ^± 

[0052] *<t.- *^iS^^«i-eft, si^t- K 

K$:^tfmi^«flBl 6SrGaN -.LED*^l Sr«5 
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•fc jCi^Lfc^Sf^i^wBtEI'MtSft 
[0 0 5 3] ^HJfe<75^-T?(4, G a N • LED 

* 19 s *^***^*/.MHft:-C# * ^ £ t fc. *3t 
Id*^ LfcV * n 6 at5-t©«HSB^wffi8ISr»E < t? 

W"t-OT% S£5F$<£>0 1 3 ir^i-j; 54GaN-LE 

10054] $ e>»c, *3tt6©»«B-ett, tm<om&& 

&\ft>ixZ> a 01 3 ro^SfeWjgoja^'. G a N • LED 
fcf 1 ©»J1 8 3 ^ft < TPV u t- 8 2 a , 8 

2bMt7r-<T£S6 Hztk&ZtiZtK %\<r>m 
1198 3^7.7^7166 itt«ei»*^/hSv^fc* 
Iw, fKVg^;!i 5 *:#V^Au t7^-\r— 8 2 a , 8 2 

bt)ft<tIS5 2 5~3 0Mrai:/h$V^t\ fflkfr 

£3" 1 «>*MB 8 3©HH**SE6U fciJL 

mm<ommx\±. g a n • led ^^f- i t-b* ufci» 

l±, .pfl@ 5 75*£>ii:#/5Sl 0 0 iimt-f 5 /imO 

tt- F-V^Kt^ibHSS i SS«OS i y 4 3r— K 

[0055] (3Ufcw7g<B2) 0 5ti, *&m<r>— MM 

1 o&ftttsu 2 4 atxmaMM t ttz, x 0 icm 

J5£$itfc^2<DM(6]«®4 3 Sr#-r?>«Sb*^-4 0 5r/B 

[0 0 5 6] 0 6 It, ^jteO#ffi(D«tb^T-4 0 <7>Jp 
®0-e$>s„ dO*fib3f?-4 0<D5g«t£S i *«4 1 <D 

K«*4 W^[6]llg4 2/JS»^ 
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£*W £?>fc, i£«4 1 t^ilC0^ffii:^5 

J:5»::*2 0»i6i«ai4 3*s^S*tTV%5. iff 

«tts i *«4 i coTiitii^ v - vtmm.mzmm 
^oii, &m%.&m%*k vx<omm^&^tix^ 

&V^<DT\ GaN-LED^l^nlfiitplil^ 
l*lt5*l»V»2 0»ft«Bli > 9T»*)oTt)4»*b 

[0 0 5 7] *3ltt©»*fc:l8tt5ttJib3**-4 0<D^® 
10 ift&lM'Xli, 0. 4X0. 6mmgfiT'i)5. 

[0 0 5 8] «ftil 1 4 0±^GaN • LED*f 1 £ 

9, BIOS i^t-K*f2©pti7, n&f£ 
8. affi«&9 0ftfc>!9fe:, 0 5<Dttit)^iP4 OCfl 
W*f|6]«®4 2, ^2 0»|6liS4 3, Xill4 5t 

[0059] ^<Dmffi,(Di&m<DWr£-t> . mm<DMmik 

G a N • LED^f 1 <D±%.& OWLffi 

[ 0 0 6 0 ] MIB^J: 5t'«Sb*^-4 0IS, f£m 

Lfc^ 1 <DffiB& l 6 (OglTJnii: lsX<omm%.Xf. 9 
usozfii, i 2tci57y vf'i-yTWmc'fsoz. 

t x\ mffi*te&V!>¥mi*mmmm<omftz. 

[0 0 6 1] $ Sc^oeic#lr: i 5 , «ME5l?flso* 

[00 6 2] IWB^HJtoaj^aTJtt^ ^m^t LTG 
a N • LED^l Sr«*.fc«-g-**SH^teoV^-CttM 
L./ctf5, *»Ktt»f* 1 '*l!ElK<0»«fc»Jfe*^5 trot* 
f±)fc<» CTx.fi, G a N^Ol/- if— ^-f Ym^-k 

ffiz-iz&&mi-*?. g a N*K^*aiatt*«±tn; 
40 \?bi\zftytm**&mLtz.m-km*x-3b^xb£i>\ 
[oo63] mnco&m 3 ) 0 7 ft, *&m<o-%m 

m<DW&\-i.. mmcomm 1 2 w^^•^3t^^■l-*5v^ 

x. &&&ft<n&mk*:<os< : 7y*&-g\zm8t&<M® 

-TSfcit)!^ GaN-LED*^l©±3tf!)tiltI 
(3t@iH4^-^7r-rrS«l a ro^B) bZ<offi±.\z 

P9**r, S(tmi:^2)-^^-=f ^^h*^- (S i^>f*— 
KSH^- 2 XliffiSj^^ 4 0 ) (Olitffi^AS t Bff 3 ? 
50 Lfc^T-fo^)o 



(10) 
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[0064] 07© (a). %tl <Dffim 1 6 <D^M 
Sr. fr.1t (b) ttfflOttJBl 6 iGaN • LED*f 
1 «t7r^7iiEl a C0^®(DW*-S:-^7'-^^> h3f 

K*?-2±lCtt*£*t-CVv51tfiGa N • LE 
ttfill 6«s*«*^TV^5. efe©5t(*v #fero*^T- 
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&W%tb\*. KS^^hffift/JU 6 5 nmH47 0n 
m©ffeGa N • LEDl^-1 StEV^T^ 1 ©Ht/IS 1 6 
*»**W©£**£#*D#6«ffi« (x, y) \Z 

[0 0 6 5] 

l&l] 





1 0 


2 0 


5 0 


10 0 


I 1 0 


12 0 


3 0 


x 0. 19 
y 0. 24 


x 0. 22 
y 0. 27 


x 0. 23 
y 0.28 


x 0. 23 
y 0. 28 


x 0. 24 
y 0. 29 


x 0. 24 
y 0. 29 


5 0 


x D. 20 
y 0. 25 


X 0. 25 
y 0. 30 


x 0. 28 

y 0. 33 


x 0. 3Q 
y 0. 36 


x 0. 30 
y 0. 35 


x 0.36 
y 0.41 


9 0 


x 0. 24 
y 0. 29 


x 0. 30 
y 0. 35 


x 0. 32 
y 0. 37 


i 0. 33 
y 0.38 


x 0. 35 
y 0.40 


x 0.37 
y 0.42 



[0066] js»:Bttft, xmm&vmmk ttx 

#*->«MB*flv\ ©tfefttt^ (Y, Gd) 3 
(A 1 , Ga) eOi2 : Ce$:fflV^fc 0 

[0 0 6 7] *ia*&B&^fc±5fc v *i^»»i 6 

<Dm$T>&2 0^1 1 O^mtfcot, ' ?k%WR<Ott 20 
W5 0-9 0li%Wfc#, (x = 0. 25- 

0. 40, y = 0. 25 — 0. 40) OffifcSQEl bfcffi 

[0068] ^fc^m<om^#m<Dm i <omm 1 e x 

y) = (0. 2 8, 0. 3 3) <D 6<fe3fc§T#5 .Ctt^ « 
1 <E>;»J!g 1 6 0»*Dtt, 5 0/i rrilCS^tSM^fc 
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ptt® 7&tfn«^8K:&B-£-;bi±$:U ^^a/^v 
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